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(54) DISPLAY DEVICE AND CONTROLLING METHOD THEREFOR 

(57)Abstract: 

PURPOSE: To provide a display device and its controlling method 
capable of executing vertical scrolling in a display device having a display 
part an^aying plural display units in a horizontal direction and vertically 
scanning each display unit without rewriting the display data of a display 
RAM and capable of reducing the load of a CPU. 

CONSTrrUTION: An transmission enable signal from a screen controller 
2' and a transmission clock from a transmission frequency divider 10 are 
applied to an AND circuit 12 to find out their AND and a real 
transmission clock is outputted to a display part 9. Although a V-RAM 7 
is duplexed to one vertical raster of the display part 9 and twice of 
display data for one raster are outputted, data are limited to one raster 
with the real transmission clock and the vertical scrolling can be 
executed by variably setting up output timing in each display data of the 
transmission enable signal by one screen. 
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il< Lxm^x^^h(oxh^o 

[0 0 5 7] **6^t-. mi 1 '-nil 5Srfto-C 

mm(Dm^&m(o'y:^'rMnf^^^L. ttx. mi 2 

50 ic. :^^mm(DM.f^^ti:m^m^^7r^L. ^(D^ncD^ 



1 



11 

[0 0 5 8] E! 1 EUT'^LfcHi^ff ^n>y^^ 

x^h^o mi Konmis^^y^. mt^^v^. mt 

[0 0 5 9] m\2\t. m \ 1 <^V';^7^i^tM±lIiol/^ 

[0060] CLK-P (iMiJ^n^i^) (7>fI^Jl. ^ 
L-C^^T-^^fiii$-frSfci6<D{f-^T'foSo FLM 
h^o RE SET- Nit -^fi. mi 2^(DCLRt'y\C 

mi^^tix\^^i^^(Dic^mm^'j±yhtn^\ ^ 

^x2y^^if,\^X^^. (A) (OU':^(D\t^\tm\t^ 

[0 0 6 1 ] V4 , V3 , V2 , VI , VO 0{ff-fl. 

iSff-r^SENDCLK-P (Higft^n^/^) (7)^^ 

5o i atn^-f j: 9 t^i, v-RAM7±;65g 

:^a5 9C7)S{I:;^f^[C^tL. fS^O^^y"-^ (3 2t^'yh 
r-^) ^fflELfc?F^T'fc«9. V4 , V3 , V2 , V 
1, VO (Dt-^\Z.X. V-RAM7c0^^y ±COi:;i 

[0 0 6 2] ^klc. mi 2^^|elKf-iBttSI^Jf^lc:o^^T 

mjl-^4-r5{f#T*fol9. mi 4(^FLM-P(7)i1b± 
;5^«9 (Low t^hViizh) [CT. V4 , V3 , V2 , VI , 
VO (7){f^^mi 2(Oy-/^(pl^ (4) , (5) -^m^ 
ii^, yy^^m^ (4) (7)ffi;^Q:6^?3jiA;'3Lfcr-^ 

[0 0 6 3] Sfc. 7'>^[HlK (5) [cA^$tlfcV3 
, V2 . VI . VO II, #>i'Sfeffi;^l4Q. 3Q, 2 

$tU, D7y i/T'yPi/:/ (D - f f ) (1 2) ;!)SFL 
M-P<7>4t»±j55«9lCT7'y-lriy h^tu, D- f f (1 
2) (Om;^jQ;^5Low ;5>bHigh^^'9#b5^cdJ!). 16ii 
fitfy^ (8) -^V3 , V2 , VI , VO (7){i;6^ir^/ h 
^tb^o 1 6ii;t;!>yi^ (8) (1, A;^4 bit (V3 
. V2 , VI , VO ) (Om^^'O. CLK-P04*? 
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'Vt^^\Z.XC'LY.-V(Dlot^yW\l^^ 
[0 0 6 4] 16ii;^'j7y^ (8) (i. A;^lCLK-P 
<Di£^T;i5«9^A:/3LfcD'-A60 4 If 2/ Y<nm^hfi'^ 
yht. ffl;^-r^QD -QA (Dfi^^^-r-^THighd) (* 

yYr-^t^'EW) hf^^fz^^^ RO j:i9 CLK-PCO 
li5^n5/>5^^>^«raHigh(l) ^ffi;^-r5o 
[0 0 6 5] i^CCOCLK-Pcoi^T;^^^;^^*^ 1 
eit;^'?^':^ (8) (7)QD "-QA ^TLow fC 

10 ffl;tiRO tLow hU'O. 1 6[Hl;«7'?y h tfcf* 

tc, Ro 'h^h)i^M\%\it^^^ir^o Ro :f5^b(^ffi;^liC 
LK-P^16[Hl;i7'>y y'^^%\z.m^'fh\t%X^ 
oS«9. Ro ;^^b<^tti;/3lil 6ii^O«f±0^7i^fff 

[0 0 6 6] V3 , V2 . VI , VO (D4 t^y 

h[Cj:0 FH (= 1 1 1 1) ;6SA;^I$tlyt#^. 1 6ii 
^"^V^ (8) -^itOH (=00 0 0) ^m^^^^tl. 
CLK-F(OiLh±t^^i:Om^bFHt.X(01 6 
y^^:^^yhLfz.m^.X\ 16ii;(7'>y^ (8) (OR 
20 0 ct '9a:l;'j:6^^^-r5o ffl;'3R0 IID- f f (10)-^ 
A;^^ti> I6m:^^y^ (8) ortSiStcT^^-rST. 
/W^^^i^^^D- f f (10) (DWitjQX^ 1 
';/^mfc?F^T'ffi^Q;6SD- f f (9) (D';^m^m^K 

[0 0 6 7] D-ff (9) (0^mm\tK:t]btcD- 

ff (10) f}^h<DiB^-A''CLK-P(D16^vy^M 

\^RmiiitiQf)^mgh. Low ^m^mtiB^^m-t 

i)o A;^75^:&f^S(DNOR[HlK (1 1) fl. D-f f 
30 (9) j:<9ffi;^$tiS (A) cojf^^CLK-PtOSe 
Lfcft:^^A;^lt (A) (DiB^'^lovf (OmrS. CL 
K-PORteif^^NORIelgS (1 1) X^mtiL. Z 
(Drntl^h^it^-^^m^^iS^ ^ y^ (SENDCLK- 
N) tfj:^h(OXh^o 

[0 0 6 8] FLM-P(Di^,±j6S»9fCT. V4 

:dSLow <0^-&, D - f f (4) (DmtJQ^tloyi . Rfeffl 

;^QHHight?i59. FLM-P;55HighC0^PH^D- f f 
(12). D-f f (1 3) ^O^T^Uiri/ D- f 

f (1 2) , D- f f (13) (DKmatjQltloyr tfj: 

40 «90R[El^ (6) (7)tti;/jliHigh^^^Low ^-gO<9#b<9. 

D-ff (9) co5)^jgiH]K(ORetH;^Qj6^High<h?:^5o 

D"ff (9) <D^^m^Bi^(DthM'^-'mm(DrMi^\cx\\i 

ghom^. NORliK (11) (Otii;^J;<9^^$tb5S 
ENDCLK-P m^it^^y^) 

[0 0 6 9] ^LX. 1 em:^^y^ (8) --gc^5Z.^ 
fm:^^hCLK~P^:fy^yhtL. FHCO^itTioyh 
Bt^.T'RO j:'9«T±^{f-^;?5^^4L. D-ff (lo) 
^^httit)^tl^±h±t^^^\CX. D-f f (9) (D^m 
50 [ElKcOSteffl;^QSrHigh?5^5>Low ^-gDl^^x. NORIil 
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^ (1 1) (D^M^h%m\t^uy^i%^^^^o 
[00 70] i^f;:. ^\.M-P(OtLh±.ii^^\^XVA ii^ 

D-f f (4) (7)ai;0QiiHigh. uB\i^ti 

Q\tLQii tfi:^ . F LM-P75^HighcO«iFplD- f f (1 
2) . D- f f t^-f^J^^y h^tl. D - f f 

(1 2) . D- f f (13) ^Ottl;^l^iLow hf^'O . OR 
(UK (7) <^Ui;^JiHigh>6^ibLow -^^?)#fc>l9. NOR 
ESS (9) (^5J'Ji[HlKcoa;^:dSLow ^/^iQ. Hi^ft^n 
s/i5^^^^^-rSr.tlc/^5o L:6^U. ORmSS (7) CO 
7iy^lH]K;i5y-fe2/ h^^. l^miJ^v^ (8) 
H;55A;^^ti. I6ii;?7'>>'^ (8) t^li^Wiimh 

Lfz.m^.x\ Ro^y)^i±.^\t^tm^L. D-f f 

ft ^ n 5/ ^ jOS <?ih S j: 9 I- ?i o T 1/ > 5 o 

[00 7 1 ] 'i^^t LX. m 1 4 ICTj^-r J: 9 V4 (O 
ft^;6^High(l) (D^^. V3 , V2, VI , VO (^flSiCl 

Low(0)<:Oi©^ij:, V3 . V2 , VI , VO (7)fi^FHlC 

- ^ ^ ti ^ r <b [c 
[0 0 7 2] Ell 2(7)[BlK[;iio(t^»)f^^El 1 4Sr/ll 

1 5to^^ hS'ijoTiftp^'r^.h. mi 2 

t^fi^ (B) Jl. CLK-P {m\t^'^y^) (08^^ 
yi^^mm^-t^iB^Xh^. t^fcit^ (e) tCLK 

(e) llft^ (B) X^CLK-P<D4^uy^^^^< 

[00 7 3] FLM-P (yi^-MB^) :^^Low tf^ 
•9. Ell 2(DD- f f (l2).D-ff {l3)(D-y 

v-ky htmm^ii. cLK-p^i em^^y^ 

(1) h^tTi/\ A*0H-7H^<?: SlelS 

<9tCT. {f^ (e) . {f^ (B) ;55Low t^bWigh^^^ 

[00 7 4] F LM-P;65Low t^j:^ . CLK-PC7)4 
^^y^SCO^^^XiB^- (d) ;5^Low 7!>^bHigh-^-gO# 
i:>9. lem^^y^ (8) --•(^A;'jr-^<^n- K:d5 
»lh^tl, ^(Dm^.:^^h^tc4^^y^m\cm^ (c) 
;6SLow ;ii^bHigh--^#fc«9, 16ii;^'i7y^ (8) f^^:^ 

tCTtribtl. FLM-'P(r>^hTt^9 . CLK-P 

[0 0 7 5 ] EI15[C, El l<7)P/S^l^§l8'-A;^;-r 
^i/yh^^y^ (CLK-N) t^7r:T-^. ^rtX 

Eii2o{t^ (B) , {f^ (B' ) (orm^^^to mi 

2(DD-i i (12) ^D-ff (13) (i. CLK- 
Pi:^^> em:^^y^ (1) f::TCLK-P 

irS^Uy^m^^^^-t^it^^D-f i (2) . D" 



J4 

ff {3) (OKmOitlQX^AtiT'-'^tLXnxiS 
«9.D-ff (1 3) t^F LU-P(Olo7f t^JiotcMfS 
\ZX.D~ii (13) it-fV^yh^mm^hi^^ 
(B' ) tmib\C7r.tX^fj:^-(^y^\^xm±'r 

[0 0 7 6] If-^ (B) II. CLK-PtOit^TJi^?) 

ji^H 1 5tO^>r ^ (a) (Dt^V-RAM7:f)^hli^ 
tl^tl. P/S^^^B^^^'j^-t^m^^^-t^iB^X 
10 fcSo P/Sm^^S\t. iS^ (B) t;iT. LowK9F«1t- 
9 --i^{f -r :5 fca^) v':7 h D i/ ^ co^± A 

[0 0 7 7] ;:i(D0i 5(^i$^-r^y^icT. p/s^ift 

^8t^hm^f-^tmiB^ti^:it\::^j:^o rcoj:^ 

Ell 2(7)lH]K4'ffiV^T. V4 , V3 , V2 , VI , 

20 T*^ 

[00 7 8] **Jg«?iJ<^^^y£tt&r/-^(7)SiJifli:^}ifc J: 

tiff. LED K:y i/^;^g7rigglcpie>-f. K 

tbXCPU--(Dnw^:k^<n(}^^'^i:itt^x 
[0 0 7 9] ±E**JSf'ITMi. iif®=iy hp-7 2rt 

(CLK-P) ;6^t)AND[Ejl^ (3^liNOR[HlK) T'ffe 
Ha^toT^illftiJ^ns/i!' (SENDCLK-P) ij- 
^±^^^^Xo\^LX\^^fzf}K i^ff^^^-T'/Mf^^^ 
^^ii:6[HlK^Mffi::i> 2;5^b?4iz:$-^XS'Jfi 

[0 0 8 0] 

im^m^i^] tmmiu^(omm\cxh.if. ^^^^ 

^tilx^JS-r^lfliiJ'tOg^RAMiOT Ku;^^^S{kLT 
^^RAMfC^^r-^4rfe*rtL. ^Tj^a^^SiE::^!^ 1 

^^s^x(D-mm^(Dm^T-^r^m7rsm^um^^^ 

50 «tc-€raiH<^fS^<^m;'j^^^y^Sr^^tc-r5ri: 
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[00 8 1 ] f|*«2E«co|g?^lcJ:titf. W*51E 

^i-r^^o^jiUmij^tLxi^^^cDx. ^mm^tiy 

[00 8 2] f**53E«c(0^?^lcJ:titf. 
^ [cteai $ 5 ft tcHaiff ^ D s/ ^ (^^±i^± 

m<t^^o^j:mmij&tLx\^^^(DX\ ^mit^rny 

im2] :^^mm(OLED^f^U(Dmmxhi>o 
(orm^Tf^-rmxh^o 

[124] y^^mM<OV-RAM±(Dr Ku;^Sr^-rEIT* 
[0 5] ^HJS^iJcov-RAMT Ki^^. mit^^y 

[0 7] Sii:*S(^«7i^l35T*<7)±;^^n-/Uitif^(Otft?q 

[08] ±;^i5^D-/l.i!if^B#CO||2COV-RAMr KU- 
i^m^n^;.^, S{t>r^-y/K »aifti5^niy>7(^ 

[0 9] ±;^iJ' n-yUS!)f^B#C0»3c^V-RAMT KI^ 
iSffiJ^ns/iJ^, i^{f>r^^-://K Hi^ftiJ^n^/^c^ 



(9) 

[010] P-/^ii)f^H#(OS4(:0V-RAMr K 

\^:^. mt^^y^. i^^t^^^-T^/K Sillft^i=^:y^ 

[011] *IIJ£^JcOv';^rAtS^0T'fe5o 

[012] i^'m.m(o^'^mm%mxh^. 

[013] Hi^^f^D^/iJ't LED«^gi5iOga#^-^^ 

[014] 012 coiHjSSiciott5i()<^(D^>f ^ y^^^-t 
10 -vmxh^. 

[015] 01 2(0[HlKf-i3*tSP/SiESlSO^^^ 

[016] -m^f^\.EV>^im.W(0'y7.y-M%^mX 

[017] (a) \%\.EX^VyV'^Y')y^7.rA:^^ 
^4<nim'^'^^yv^'tWmxh'0. (b) IlLEDK 

Xh^o 

[018] -®6^^^LED^^§lScoffi»&0T'fe6o 
20 [019] -®6^/c^LED^^If|ii V-RAMT KU-;^ 

[02 0] -^^fj:V -RAM±<07 h'U 7. i:7r:'tmx 

[02 1] LED^/j^a^^CJi^ff >:^n:y^ tV-RAM 

[02 2] LED K:y MJ '7^;^r^;^^U'-frta5 

[02 3] LEDm7f^^(Om7r:7'-^tmiBi^tiy^(D 

^y^'^-r- h0T'fo5o 

30 [02 4] M^Jj^tLEDm7rU(0m^^i:^i'mm 

xh^o 

[02 5] LEDS^lF|5(7)±;^^D-/Uf|f^^73^-r«l»& 

0T'$>5o 

[02 6] LED^75^gii(Ofey^iJ7 D^/Udf^^^-ftgffBg 
0T-fo6o 

[02 7] ^^^FB^tCPUr&*B#PB^<0^^^y^^i' 

- hmxh^o 

[02 8] ±y^i5'p-/u»)f^oT;h.^7i^fffi»&0X'fo 

40 m^omm 

l-CPU. 2-BB=^ y S-'-^/U^T" 
i^^-f. 4-^<;^ • K7^^^. 5--^SS. 6- 
]iiffi=iy hn-7ffl5^JiS. 7-^^RAM, 

p/smm^. 9-^^^\ 1 0'-Bmm^m?&. 

1 l-NOT(Hl^&. 1 2-AND[HlSS 
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